Expression of the hair stem cell-specific marker nestin in epidermal and follicular tumors.
Nestin, a marker of neural stem cells, is expressed in the stem cells of the mouse hair follicle. The nestin-expressing hair follicle stem cells give rise to the outer-root sheath. Nestin-expressing hair follicle stem cells that are negative for the keratinocyte marker keratin 15 (K15) can differentiate into neurons, glia, keratinocytes, smooth muscle cells, and melanocytes in vitro. Recent studies suggest that the epithelial stem cells are important in tumorigenesis. In this study, we immunohistochemically examined the expression of three hair follicle stem cell and progenitor cell markers, nestin, K15, and CD34, in normal human epidermis and hair follicles and in epidermal and follicular tumors, trichilemmoma, basal cell carcinoma (BCC), and squamous cell carcinoma (SCC). In normal human skin, the cells in the epidermal basal layer were positive for K15 and negative for nestin and CD34. The hair follicle cells below the sebaceous glands were also positive for nestin and K15 and negative for CD34. The outer-root sheath cells under this area could be divided into three parts: an upper part of the outer-root sheath cells that was partially positive for nestin and positive for K15 and negative for CD34; a middle part that was CD34-positive and K15-negative; and a lower part that was positive for K15 and negative for CD34. In the tumor tissues, nestin immunoreactivity was observed in trichilemmoma but not in BCC. Also, immunoreactivity for K15 was strong in BCC and weak in trichilemmoma, and SCC was negative for nestin and partially positive for K15. No CD34 immunoreactivity was observed in any of the cases. These results suggested that trichilemmoma originates in the nestin-positive/K15-positive/CD34-negative outer-root sheath cells below sebaceous glands, BCC tumor cells from the more mature nestin-negative/K15-positive/CD34-negative outer-root sheath cells, and SCC from the nestin-negative/K15-positive/CD34-negative keratinocytes of the basal cell layer in the epidermis.